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W o r k i n g  P a p e r  N o .  4
P H Y S I O L O G I C A L  F U N C T I O N S  O F  T H E  E P I B R A N C H I A L  O R G A N  
O F  M I L K F I S H  F R O M  T H E  P O I N T  O F  I T S  O N T O G E N Y
b y
T a k e i c h i r o  K a f u k o  a n d  Y u k i m a s a  K u w a t a n i *
A b s t r a c t
T h e  e p i b r a n c h i a l  o r g a n  o f  m i l k f i s h  w a s  b e l i e v e d  f o r  l o n g  to  b e  
a  r e s p i r a t o r y  o r g a n  s i m i l a r  t o  t h a t  i n  A n ab a n t o i d s .  L a t e r  o n ,  t h e  
s t r u c t u r e  w a s  c o n s i d e r e d  t o  b e  a n  a c c e s s o r y  t o  t h e  d i g e s t i v e  s y s t e m .  
T h e  o b s e r v a t i o n s  m a d e  b y  t h e  a u t h o r s  o n  t h e  p h y s i o l o g i c a l  f u n c t i o n s  
o f  t h e  o r g a n  s u p p o r t s  t h e  l a t t e r  v i e w s .  T h i s  f i n d i n g ,  p r o b a b l y  w o u l d  
p r o v i d e  a  n e w  f i e l d  o f  r e s e a r c h  o n  m i l k f i s h .
I n t r o d u c t i o n
H y r t l  ( 1 8 6 3 )  w a s  t h e  f i r s t  a u t h o r  t o  d e s c r i b e  a n d  d r a w  a  
d i a g r a m  o f  t h e  p h a r y n g e a l  o r g a n  o f  L u t o d e i r a  c h a n o s  ( C h a n o s  c h a n o s ) 
a s  a  r e s p i r a t o r y  o r g a n ,  c a l l e d  " d i e  a c c e s o r i s h c h e n  k i e m e n  o r g a n e " .
S i n c e  t h e n  m a n y  s c i e n t i s t s  h a v e  s t u d i e d  t h e  s t r u c t u r e  o f  t h e  
o r g a n  m o s t l y  i n  l o w e r  t e l e o s t e a m  h e r b i v o r o u s  f i s h e s  s u c h  a s  t h e  
e l o p i f o r m  a n d  c l u p e i f o r m  f i s h e s .  T h e y  b e l i e v e d  t h a t  t h e  o r g a n  h a d  
a  r e s p i r a t o r y  f u n c t i o n  s i m i l a r  t o  t h a t  i n  a n a b a n t o i d s .  H e i m  ( 1 9 3 5 ) ,  
h o w e v e r ,  c o r r e c t e d  t h i s  c o n c e p t  b y  s t u d y i n g  t h e  s t r u c t u r e  o f  t h e  o r g a n  
c o n c l u d i n g  t h e  o r g a n  t o  b e  a n  a c c e s s o r y  t o  t h e  d i g e s t i v e  s y s t e m .
R e c e n t l y ,  B e r t m a r ,  e t .  a l .  ( 1 9 6 9 )  s u m m a r i z e d  t h e  s t u d i e s  a l o n g  
t h i s  l i n e ,  a n d  m o r e o v e r ,  e x p a n d e d  o u r  k n o w l e d g e  o f  t h e  C l u p e i f o r m e s  
( C l u p e i d a e  a n d  E n g r a u l i d a e ) ,  G o n o r h y n c h i f o r m e s  ( C h a n i d a e ,  G o n o r h y n c h i d a e ,  
K n e r i i d a e ,  a n d  P h r a c t o l a e m i d a e ) ,  O s t e o g l o s s i f o r m e s ,  S a l m o n i f o r m e s  
( S a l m o n i d a e ) ,  a n d  C y p r i n i f o r m e s  ( C h a r a c i d a e ,  D i s t i c h o d o n t i d a e ,  
C i t h a r i n i d a e ,  C u r i m a t i d a e ,  H e m i o d o n t i d a e ,  P r o c h i l o d o n t i d a e ) .  T h e y  
c l a s s i f i e d  t h e  s t r u c t u r e s  i n t o  s e v e n  t y p e s .
B e s i d e s  t h e  c o n t r i b u t i o n  o f  H y r t l ,  ( 1 8 6 3 )  t h e r e  a r e  o n l y  a  
f e w  p a p e r s  d e a l i n g  w i t h  t h e  e p i b r a n c h i a l  o r g a n  o f  m i l k f i s h  s u c h  a s  
(M o n o d ,  1 9 4 9 ,  1 9 6 1 ,  1 9 6 3 ;  K a p o o r  1 9 5 4 ;  a n d  T a k a s h i ,  
1 9 5 7 ) .  A m o n g  t h e m ,  K a p o o r  a t t e m p t e d  d e t a i l e d  s t u d i e s  o n  t h e  a n a t o m y
* F r e s h w a t e r  F i s h e r i e s  R e s e a r c h  L a b o r a t o r y ,  H i n o - s h i ,  T o k y o ,  J a p a n .
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Total 
length
Weight N um ber of 
g ill ra k e rs
E p ibranchial 
organ
Length of 
i n testine
14mm -- 14 rudim entary about 7m m (straigh t)
19mm -- 177 com plete 19mm
62m m -- 250 -do- (not exam ined)
300g 430 -do- (not exam ined)
48
and histology, and cam e to the sam e conclusion that the ep ib ranch ial 
organ of m ilk fish  functioning p rinc ipa lly  a s  a c c e sso rie s  to- feeding and 
d igestion. This w as based  on the finding that the inner surface of the 
pocket is  lined with s tr ia ted , squam ous epithelium  carry in g  a num ber 
of m ucous c e lls .
O bservations
We have observed  a speck of food w rapped in m ucous in both the 
o rgans. We a lso  studied the s tru c tu re s  which allow  the passage of the 
food before and a fte r  com ing to the o rgan. F ro m  these stud ies we 
gather the following:
The food accum ulated  betw een two row s of gill ra k e rs  on each 
gill a rc h  a re  sucked into the organ under an autom atic  m ovem ent. 
The w ater sucked along w ith the food into the organ is  e jected  through 
the m arg in a l canal w hich  runs from  the inner w all of the blind sac 
to the outer p a r t of the gill ra k e rs  in buccal cav ity . Then, the 
accum ulated food is conveyed to the oesophagus. Enzym e which m ight 
ex is t in the organ a re  not yet e luc idated . Thus, it ap p ea rs  tha t the organ 
is  a p a rt of the digestive sy stem .
S urprising ly , the rud im en tary  ep ib ranch ial organ a p p ea rs  before  
any o ther p a r ts  of the d igestive system  and is  observed  in a s  e a rly  
stage as 14 m m  fry . The re la tionsh ip  betw een the developm ent of the 
ep ib ranch ial organ and the num ber of gill ra k e rs  was found as  follows:
R em arks
F ro m  the findings a s  m entioned above, we m ay a ttrib u te , rea so n s  fo r, 
h igher production in d ifferen t m ilk fish  cu ltu re  sy stem s espec ia lly  because 
of the ex istence of th is  specia lized  organ and its  function. The o ther w ords, 
we consider that the functional study of the ep ib ranch ia l organ  from  the 
point of b iochem ical and hab itual a sp e c ts  provide a new field on m ilk fish  
p rob lem s for search ing  ra tio n a l cu ltu re  techniques from  fry  to adu lts .
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